. Aortic root angiogram (450 LAO) showing abnormal funnelled appearance (outlined) of the aortic root resulting from xanthomatous deposits, with obliteration of the coronary sinuses showed the same typical funnelled appearence of the aortic root with supravalvar narrowing (Figure 1 ), although at catheterization the gradient was found to occur at the level of the valve, presumably as a result of the valve thickening and restricted cusp movement. The xanthomatous deposits may result in narrowing of the coronary ostia causing angina. Such deposits were found at operation in our patient and although she did not have angina, coronary artery bypass grafting to one artery was carned out.
Aortic surgery was recommended in this patient in view of the severity of the aortic stenosis. The aortic valve was replaced following enlargement of the aortic root to allow the use of an adequately sized prosthesis, using a technique first described by Manouguian & Seybold-Epting (1979) . The aortotomy incision was extended down through the aortic valve ring into the anterior leaflet of the mitral valve, and the defect so created was repaired using a pericardial patch to reconstitute the mitral valve and aortic root while enlarging the valve ring. A more radical surgical approachto this problem, involving combined cardiac and liver transplantation, has been described recently by Starzl et al. (1984) , but this would not have been justified in our patient.
Her early progress and symptomatic improvement, with rapid increase in both weight and stature, have been excellent and compare very well with the experience of others (Allen et al. 1980 ). Her prognosis is greatly improved with relief of the aortic stenosis, but more effective control of her hypercholesterolaemia (current level 10.5 mmol/l) will be necessary to prevent further xanthoma formation. The method of choice will be lowdensity lipoprotein apheresis using adsorption columns (Borberg et al. 1983) Pachydermoperiostosis is an uncommon, inherited disease otherwise known as idiopathic, or primary, hypertrophic osteoarthropathy. We report a patient with pachydermoperiostosis in whom multiple basal cell carcinomata have developed. The possibilities that these lesions may have resulted from radiotherapy, or may be related to the primary disease are discussed.
Case report
A 63-year-old man was diagnosed as having pachydermoperiostosis in his twenties. He had received orthopaedic treatment in childhood for swollen knees and genu valgum. In his teens he developed excessive sweating from his hands and feet (which at the time were noted to be unduly large); X-ray therapy to each foot was performed separately in an attempt to lessen the hyperhidrosis, but this was without benefit. Three years later he received bilateral lumbar and cervical sympathectomies which resulted in a satisfactory reduction in sweating (an improvement which has been maintained). General examination at that time revealed the physical signs of pachydermoperiostosis, namely, coarsening of the facial features with prominent nasolabial folds and forehead skin creases, enlargement of the soft tissues and thickening of the skin of his hands (Figure 1) , wrists, ankles and feet, and gross clubbing of the fingers and toes. There was no thickening or folding of the scalp. For thirty years subsequently the patient experienced many episodes of thrombophlebitis, giddiness and attacks of pain in the limbs and chest; he also developed varicose veins.
In 1974 he developed two ulcerated tumours on his right foot, one on the sole of the forefoot and one on the heel; each measured approximately 1.5 cm in diameter (Figure 2 ). There was no evidence of radiation damage on the skin of either foot. These lesions were successfully treated by radiotherapy and have not recurred, but over the last decade 11 new basal cell carcinomata (all confirmed by either histology or cytology) have developed on the heel or sole of the right foot and have been treated by various modalities, including radiotherapy, cryotherapy, curettage and cautery, and surgical excision and grafting.
Investigations over the years have consistently failed to detect any abnormality which might suggest the patient has secondary hypertrophic osteoarthropathy, and pituitary function tests have been normal.
Radiological examination of all four limbs have shown periosteal new bone formation on the ulnae, radii, fibulae, and most markedly on the tibiae (Figure 3) ; loss of both the trabecular pattern and of the clarity of demarcation between medulla and cortex in these bones was also present. The proximal phalanges and metacarpals also showed periosteal new bone formation and the distal phalanges demonstrated prominent tufting. Touraine et al. (1935) first reported the distinct disease which later became known as pachydermoperiostosis and which is characterized by coarsening of the facial features with thickening of the skin, exaggeration of the skin folds, enlargement of the feet and hands with marked clubbing, and periosteal new bone formation predominantly at the distal ends of the long bones.
Discussion
The development of multiple basal cell carcinomata on a foot is remarkably uncommon, and suggests some provoking agent; in the patient reported two possible factors which may be relevant are the underlying disease, and the radiotherapy given to the feet as treatment of hyperhidrosis.
In pachydermoperiostosis, the skin and soft tissues become thickened and histological examination of the skin shows epidermal hyperplasia, with hyperkeratosis and parakeratosis, and hypertrophy of the sweat and sebaceous glands (Vogl & Goldfischer 1962) . It is conceivable that such hyperplasia of the epidermis and adnexal structures might lead to basal cell carcinomatous change: however, we have been unable to find any reports in the literature of basal cell carcinoma developing in patients with pachydermoperiostosis; furthermore, if there were any association between basal cell carcinoma and the underlying disease, it would be surprising for the tumours to be confined to one foot. X-radiation is well recognized as a factor predisposing to the development of basal cell carcinoma (Conway & Hugo 1966) ; such tumours arise particularly following irradiation of the face, scalp and trunk (Martin et al. 1970) . Following X-ray treatment on the hands, however, the development of squamous cell carcinoma is more common (Ramsay 1979 In the patient reported there were none of the cutaneous features of X-ray damage to the skin visible on either foot. However, multiple epitheliomata may occur as a late complication of radiotherapy despite there being little evidence of local X-ray damage (Ramsay 1979) and such a predisposing cause must, therefore, be considered relevant in this case. The radiotherapy was given to each foot independently, and to explain the localization of the basal cell carcinomata only to the right foot, in the absence of any records of the radiation doses given, it must be concluded that the right foot inadvertently received an excessive radiation dose.
In view of the epidermal hyperplasia which can occur in pachydermoperiostosis and the lack of radiation damage present on our patient's foot, we suggest that only a relatively small excess of radiation to the skin of such patients may predispose to the development of basal cell carcinoma, and we would, therefore, recommend avoidance of radiotherapy as treatment for the severe hyperhidrosis of the feet and hands which frequently troubles patients with pachydermoperiostosis.
